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I t  i s  t o  be remembered, however, t ha t  the  research undertaken 
by p r o j e c t  has been supplemented by var ious o ther  a c t i v i t i e s  
i nc lud ing  the i n v i t a t i o n  and appearance o f  var ious seminar 
speakers, (a l i s t  o f  whom i s  presented i n  Appendix A) ,  and the  
development o f  cooperating research groups, as o u t l i n e d  and 
explained i n  more d e t a i l  i n  Adelphi ’s request f o r  continued 
support submitted e a r l i e r  i n  February, 1965, t o  the Nat ional  
Aeronautics and Space Admin is t ra t ion.  The recogn i t i on  and 
development o f  common in te res ts ,  we view t o  be a va luable 
r e s u l t  o f  the a c t i v i t i e s  undertaken under t h i s  grant The 
c ross -s t imu la t i on  between workers i n  the same f i e l d  and workers 
i n  d i f f e r e n t  d i s c i p l i n e s  we be l i eve  w i l l  make poss ib le  more 
r a p i d  advances than i f  s t r i c t  p r o j e c t  support procedures were 
used as the o n l y  c r i t e r i o n  f o r  support .  

Reported below a re  the  de ta i l ed  r e s u l t s  o f  p r o j e c t s  undertaken: 

The r e s u l t s  w-i 1 1  be repor ted on by 

Research Pro jec t  Results 

a) C o l l i s i o n  Processes i n  Gases - D r .  Donald E. Cunningham 

The i n v e s t i g a t i o n  o f  coherent photon capture i n  o p t i c a l l y  pumped 
mercury vapor have continued. These inves t i ga t i ons  i n  n a t u r a l  
mercury a re  now drawing t o  a c lose w i t h  the  successful a c q u i s i t i o n  
o f  base- l ine  data on the p o l a r i z a t i o n  of  reemi t ted r a d i a t i o n  as a 
func t i on  o f  vapor pressure o f  mercury (o r  equ iva len t l y  the number 
o f  atoms per cubic  cent imeter) .  
changes i n  number o f  atoms per 1x13 i n  the  p o l a r i z a t i o n  s t a t e  o f  
t h e  emi t ted r a d i a t i o n  are very marked I n  F igure I i t  i s  sho n 

Over the ex t  decade t o  approxim t e l y  80% 75 lo1$ a t o  s/cm 
of atoms/cmg ( i . e .  l o  
p o l a r i z a t i o n  remains e s s e n t i a l l y  constant .  
t h e  Colar ’ izat ion as a func t i on  o f  app l i ed  magnetic f i e l d  ( the  
Hanle method) i n  order t o  determine the  l i f e t i m e  o f  the e x c i t e d  
s t a t e  a t  var ious pressures. I t  appears, as ind ica ted  i n  F igure  2 
t h a t  the l i f e t i m e  s e t t l e s  on the na tu ra l  l i f  
1.2 00-7) secs) a t  populat ions less than lo?’ atoms/cm~. 

The e f f e c t s  o f  r e l a t i v e l y  small  

t h a t  the p o l a r i z a t i o n  goes rom about 20% a t  2(1013) atomslIcm Y 
5 atorns/cmy t o  10” atoms/cm ) the 

We have a l so  s tud ied  

ime (appr x ima te l y  
A t  
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h igher  popu 
the  na tu ra l  

a t i o n  dens i t ies ,  there i s  a marked departure from 
l i f e t i m e .  

Studies are  being planned w i t h  H91g8 and apparatus i s  being con- 
s t r u c t e d  t o  measure a i c  c o l l i s i o n  cross sect ions us ing n a t u r a l  
mercury as we l l  as HgTg8. 
i n  Reference I ,  but b a s i c a l l y  involves observat ion o f  departures 
from the curves o f  F igure I and Figure 2 as a func t ion  o f  pressure 
o f  f o re ign  gas (Argon, Neon, Krypton, e t c . ) .  The work undertaken 
above was c a r r i e d  on t o  supply va luab le  llbase-linetl data as w e l l  
as t o  determine i f ,  by us ing the phenomenon o f  I t increased l i f e t i m e "  
due t o  the coherent photon capture process, we can i n v e s t i  a t e  

s tudy technique i s  l i m i t e d  t o  c o l l i s i o n s  occur r ing  i n  times 
comparable t o  the l i f e t i m e  o f  the  exc i ted  s tate,  and hence t o  
pressure o f  f o re ign  gas). The ' l increased 1 i fe t imel '  might a1 low 
us t o  lltunell our apparatus t o  a g iven  lower pressure o f  f o r e i g n  
gas and extend the pressure range o f  observations o f  c o l l i s i o n  
cross sect ions.  

The procedure t o  be used i s  o u t l i n e d  

c o l l i s i o n s  a t  lower pressures o f  f o r e i g n  gas ( s i n c e . t h e  co 9 l i s i o n  

1 .  0 .  E .  Cunningham and L .  0.  Olsen, Phys. Rev. 119, 691, 1960. 

b) Maqnetic S u s c e p t i b i l i t y  and Magnetothermal O s c i l l a t i o n s  i n  
Be ry l l i um - D r .  Richard W .  Genberg 

Var ia t ions  i n  Magnetic S u s c e p t i b i l i t y  

The de fec t i on  system has been designed and described i n  a prev ious 
r e p o r t  I Galvanometer system c h a r a c t e r i s t i c s  have been s tud ied  
i n  d e t a i l .  The galvanometer s o l a r  c e l l  and l i g h t  source have 
been ordered and are being combined i n t o  a working system. The 
a m p l i f i e r ,  which w i l l  be sensing very weak s igna ls  from the  
s o l a r  c e l l ,  i s  t o  be a s o l i d  s t a t e  d i f f e r e n t i a l  a m p l i f i e r .  It 
w i l l  be very temperature sens i t i ve ,  obv ious ly  r e q u i r i n g  considerable 
care i n  i t s  cons t ruc t ion .  

i 
I 

The magnetic f i e l d  measuring device t o  be used i s  a Ha l l  probe. 
The probe has been c a r e f u l l y  ca l  i b r a t e d  ( t o  an accuracy o 

Since mechanical no ise places a l i m i t a t i o n  on the s e n s i t i v i t y  
o f  t h e  t o r s i o n  balance, the research dewar i s  being mounted t o  
e l i m i n a t e  a la rge  p o r t i o n  o f  t h a t  no ise.  

Sundry o ther  items, e . g .  vacuum b e l l  Ja r  and i t s  base p la te ,  
t he  vacuum pumping system, etc . ,  a re  being designed and e i t h e r  
const ructed o r  purchased. 

( A s s i s t i n g  i n  the design and cons t ruc t?on  o f  the deHaas van Alphen 
apparatus i s  Eugene Hecht, a NASA predoctora l  t r a i n e e  and Ph.0. 
t h e s i s  s tudent ) .  

f 2 ~ v )  and shows good r e p r o d u c i b i l i t y  ( t o  w i t h i n  two pa r t s  i n  10 f ) .  

~ ~~ ~ 

1 .  NASA Proposal - Ns6-394 Supplement I 



Magnetothermal Osci 1 l a t  ions 

The measuring apparatus for  the magnetothermal o s c i l l a t i o n s  w i l l  
u t i l i z e  a de tec tor  w i t h  a rap id l y -va ry ing  temperature c o e f f i c i e n t  
o f  res is tance a t  the operat ing temperature. Several p o s s i b i l i t i e s  
immediately suggest themselves and these are  being i nves t i ga ted  
and evaluated. These include: 

res is tance i n  the temperature range from 4OK t o  1°K, (e.9. carbon 
and germani um) . 

2. Manganin and constantan w i re ;  a l though these e x h i b i t  
abnormally low temperature c o e f f i c i e n t  o f  r e s i s t i v i t y  a t  room 
temperature, they do decrease q u i t e  r a p i d l y  w i t h  temperature 
a t  low temperatures and hence may serve as a good temperature 
de tec tor  i n  tha t  range. Although these two may eventua l l y  be 
r u l e d  ou t  because o f  t h e i r  anomalous behavior i n  a magnetic 
f i e l d ,  f u r the r  i n v e s t i g a t i o n  i s  necessary. 

3. Superconducting a l l o y s ;  these demonstrate r a p i d l y  
decreasing res is tance near the t r a n s i t i o n  temperature. Au w i t h  
0.02% Fe o r  Ag w i t h  1% Mn show des i rab le  c h a r a c t e r i s t i c s ;  
o thers  are a l so  being considered. 
ou t  because the t r a n s i t i o n  i s  too ''sharp''). Further i n v e s t i g a t i o n  
here i s  a l so  requi red i n  order t o  asce r ta in  the  e f f e c t s  o f  a 
magnetic f i e l d  on these a l l o y s .  

The work i n  the p r o j e c t  w i l l  concentrate on the eva lua t ion  o f  
the  several  systems discussed above and the subsequent f a b r i c a t i o n  
o f  a working system t o  measure o s c i l l a t i o n s  i n  be ry l l i um.  A 
d iscuss ion  o f  the theory o f  the e f f e c t s  has been presented i n  
a previous repor t  as have the imp l ica t ions  of the  measurements 
t o  be taken. 

1 .  Semiconductor devices which demonstrate r a p i d l y  inc reas ing  . 

(Pure elements a re  r u l e d  

c )  Reactions w i t h  3 Buten-1-01 and Phenethyl Alcohol w i t h  Lead 

The study o f  reac t i on  mechanics and t h e i r  r o l e  i n  chemical bonding 
has continued. 
an understanding o f  s t reng th  o f  chemical bonds, the  breaking o f  
bonds, and the format ion o f  new bonds due t o  the  obvious importance 
o f  these processes i n  the study o f  ma te r ia l s  and ma te r ia l  format ion.  

Tetraacetate - D r .  S. Moon 

I n  p a r t i c u l a r ,  s tud ies  have centered on o b t a i n i n g  

The research and r e s u l t s  so f a r  undertaken i s  summarized i n  the  
at tached u b l i c a t i o n  from the  Journal o f  Organic Chemistry 29, 
3453J 1&* 

Since tha t  time, primat'y e f f o r t s  have centered on s o l v o l y s i s  o f  
r a d e r i v a t i v e  o f  2- (O-cyc lohexenyl )  i n  order  t o  i nves t i ga te  the  

s k e t e t a l  rearrangement o f  t h i s  d e r i v a t i v e  as compared t o  r e s u l t s  
ob ta ined i n  systems conta in ing s i m i l a r  s t ruc tu res .  These 
inves t i ga t i ons  a re  cont inu ing.  
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d)  Effects of  Varying Physical Parameters on Post I r r a d i a t e d  
Bac te r ia l  Ce l ls  - D r .  Concetta B. Cabral 

I n  the background of the major aspects o f  the  problem has been 
.. the cont inuat ion  of  a long ser ies of  techniques capable o f  the 

i s o l a t i o n  and i d e n t i f i c a t i o n  o f  ancest ra l  and aberrant forms 
o f  the  t e s t  organism being invest igated; t h i s  has been accomplished 
i n  conjunct ion w i t h  the  adoption o f  bas ic  s t a i n i n g  and c u l t u r a l  
techniques tested and proven t o  be advantageous i n  the  growth 
and i n  the examination of  the t e s t  organism. 

Optimal procedures regarding each o f  the fo l l ow ing  aspects per-  . 
t a i n i n g  t o  the problem have now been determined: 

( 1 )  most e f f i c i e n t  q u a n t i t a t i v e  determinations f o r  the n u t r i e n t  
b r o t h  c u l t i v a t i o n  of  the t e s t  organism; (2) most e f f i c i e n t  
q u a n t i t i v e  est imat ions of b a c t e r i a l  growth exposed t o  d iverse  
environmental condi t ions;  (3 )  maximum e f f i c i e n c y  o f  our U-V 
u n i t  i n  modify ing su rv i va l  and mutat ional  s t a t i s t i c s  i n  terms o f  
U-V i n t e n s i t y  and in tegra ted  i n t e n s i t y ;  (4) most p roduc t ive  
so l  i d  medium f o r  auxotrophic and p ro to t roph ic  s t r a i n s  o f  the  
t e s t  organism; (5) the organ iza t ion  o f  a d e f i n i t i v e  ser ies  o f  
t e s t s  t o  be used rout ine1 i n  the determinat ion o f  c u l t u r a l ,  

organism pursuant t o  and fo l l ow ing  exposure t o  u l t r a - v i o l e t  
r a d i a t i o n ;  (6) determinations o f  the  opt imal times i n  the 
growth cyc le  o f  the  t e s t  organism (as we have found between the 
15th and 16th hour fo l l ow ing  incubat ion ra ther  than a f t e r  the 
t r a d i t i o n a l  24 hour incubat ion per iod)  when tes ts  could be 
performed most e f f i c i e n t l y  and produc t ive ly ;  (7) improvement 
- in  techniques r e l a t i n g  t o  the i s o l a t i o n  and examination o f  
"delayed mutants"; (8) the devisement o f  methods essent ia l  i n  
asce r ta in ing  the rec i se  t i m e  marking the te rmina t ion  o f  the  
p e r i o d  o f  suscepti  + I i t y  o f h e  t e s t  organism t o  p o s t - i r r a d i a t i o n a l  
environmental inf luences as we l l  as the experimental cond i t ions  
necessary t o  e luc ida te  t h i s  f a c t ;  ( 9 )  the  devisement o f  methods 
t o  determine most r a p i d l y  and e f f i c i e n t l y  the  d i s t r i b u t i o n  o f  
v a r i a n t s  i n t o m  spontaneously-induced ones, (b) experimental l y -  
induced ones, and/or; (c) na tura l l y -se lec ted  ones; (19 methods 
f o r  determining whether i n i t i a l  va r ian ts  a re  i r r e v e r s i b l e .  

Some o f  the s p e c i f i c  procedural techniques tes ted  and now adopted 
are :  ( 1 )  p l a t i n g  a t  h igh  d i l u t i o n s  t o  determine su rv i va l  r tes 
wherein t y p i c a l l y  0.1 m l  o f  c u l t u r e  i s  d i l u t e d  t o  1 t o  10' ; 

added t o  one l i t e r  of  0.9 Nacl) i n  p lace o f  s a l i n e  un-enriched 
by n u t r i e n t  broth,  the former a l l ow ing  f o r  maximal recover 
o f  c e l l s ;  (4) c u l t i v a t i o n  o f  t he  t e s t  organism (pro to t roph 
i n  minimal medium designated as 50 X E, which i s  a s a l t  s o l u t i o n  
conta in ing  p r i n c i p a l l y  c i t r i c  acid,  potassium phosphate, 
magnesium su l fa te ,  and sodium ammonium phosphate added i n  
p r e c i s e  q u a n t i t i e s .  . 

morphological,  and physio r og ica l  mod i f i ca t ions  o f  the t e s t  

8 
p l a t i n g  a t  lower d i l u t i o n s  t o  determine mutat ional  ra tes ;  
s u b s t i t u t i o n  o f  d i l u t i o n  f l u i d  (25 m l .  o f  n u t r i e n t  b r o t h  

J 
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Work i s  con t inu ing  i n  the  above areas i n  the  general problems 
o f  s e l e c t i o n  and con t ro l  techniques as w e l l  as i nves t i ga t i ons  
t o  determine: 

1 .  The e f f e c t s  o f  varying temperature ranges and 
hydrogen ion  concentrat ions on thiamine-, h i s t i d i n e - ,  and 
methionine- r e q u i r i n g  s t r a i n s  o f  Escher ichia c o l i  f o l l o w i n g  
t h e i r  exposure t o  u l t r a v i o l e t  l i g h t .  

2. To study the inf luence o f  the  above-named environmental 
f a c t o r s  upon popu la t iona l  su rv i va l  curves as w e l l  as upon muta t ion  
frequencies i n  p o s t - i r r a d i a t e d  b a c t e r i a l  c e l l s .  

e l  Studv o f  i n te r re la t i onsh iDs  Between the Phvsical.  Chemical. - .  _ -  - -  _ _  
and B i o l o g i c a l  Components ot Disturbed t s t u a r i n e  Systems - 
D r .  Harry Brenowitz and D r .  Ronald Wilson 

The 1964 data c l e a r l y  ind icates lower p r o d u c t i v i t y  i n  the d i s t u r b e d  
system, when compared w i t h  the 1963 data (see l i n e  graphs). Th is  
i s  probably due t o  the  f a c t  t ha t  s a l i n i t i e s  have increased con- 
s ide rab ly  so t h a t  cond i t ions  are  not  optimum f o r  the  dominant 
producer organisms. This f u r t h e r  ind ica tes  t h a t  the  bay i s  a 
d is tu rbed eco log ica l  system. Theore t ica l l y ,  a complex mature 
ecosystem would have i n  reserve species which would grow under 
a w i d e  v a r i e t y  o f  eco log ica l  cond i t ions .  The inherent i n s t a b i l i t y  
o f  a system dependent on a s i n g l e  producer species i s  demonstrated 
by the  data accumulated i n  these s tud ies .  

The a p p l i c a t i o n  o f  these t e n t a t i v e  conclusions t o  i s o l a t e d  l i f e  
support systems should be considered. For i f  there  are  any 
dev ia t ions  from the  planned environmental cond i t ions  i n  an 
i s o l a t e d  system, the  producer organism may be adverse1 a f f e c t e d  

adv isable t o  have a reserve o f  several  d i f f e r e n t  producer 
organisms adapted f o r  v a r i e d  environmental cond i t ions .  We a r e  
p resen t l y  i n v e s t i g a t i n g  more complex systems and exper imenta l ly  
a d j u s t i n g  environmental condi t ions t o  determine t h e i r  e f f e c t  
on p r o d u c t i v i t y .  

thereby poss ib ly  dest roy ing the e n t i r e  system. I t  wou Y d seem 

In  a d d i t i o n  t o  the  p r o j e c t s  reported on above, two o ther  areas 
o f  research have been supported i n  p a r t .  These p ro jec ts  a r e  
i n  t h e i r  e a r l y  stages and as such a r e  not as f a r  advanced as 
those d e t a i l e d  above. A more d e t a i l e d  d e s c r i p t i o n  i s  g iven  below: 

a) Studies o f  Metal Solut ions - D r .  Stanley Windwer 

The c y c l i c  tetramer of propylene ox ide  was prepared tw ice  by p o l y -  
mer i sa t i on  w i t h  boron t r i f l u o r i d e - e t h e r  complex. The tetramer 
was separated from l o w  and h igh b o i l  ing  f r a c t i o n s  us ing  f r a c t i o n -  
a t i n g  column f i l l e d  w i t h  glass he l i xes .  The f r a c t i o n s  a t  94O-122OC 
were c o l l e c t e d  a t  5 mm mercury. 
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Physical  p roper t i es  such as r e f r a c t i v e  index, densi ty ,  and v i s c o s i t y  
o f  th i .s f r a c t i o n  were taken. A sample o f  the tetramer was sent 
ou t  f o r  ana lys i s  and i t  was found tha t  the tetramer i s  about 
97% pure. 

The tetramer was than r e d i s t i l l e d  on the  sp inn ing band i n t o  two 
f r a c t i o n s  a t  5 mn mercury; f r a c t i o n  1 94°-1040C and f r a c t i o n  2 
104°-1060C. Sodium r ibbon was added t o  these f r a c t i o n s  t o  e l i m i n a t e  
any water formed by a i r  ox ida t i on .  

Biochemical Studies o f  Polysacharrides - D r .  John K i  yasu 

The stud ies undertaken Involve conversion o f  a n a t u r a l l y  occu r r i ng  
polysacharr ide (glycogen) i n t o  a hydrophi 1 i c  d e r i v a t i v e  (polyphos- 
phate) o r  a hydrophobic d e r i v a t i v e  (po lyacetate) .  
polyphosphate has been success fu l l y  synthesized and i so la ted .  I t s  
s o l v o l y t i c  p roper t i es  on hydrophobic polymers are being inves t iga ted .  

Glycogen 

e Further,  as has been noted i n  Adelphi U n i v e r s i t y ' s  proposal f o r  
con t inua t ion  o f  Grant NsG-394, there  has occurred a consol ida- 
t i o n  o f  aims and hence p r o j e c t s  t o  be undertaken by us i n  the  
f u t u r e .  I n  our cu r ren t  proposal, request f o r  support has been 
made f o r  ne i the r  o f  the  two p r o j e c t s  descr ibed above. Both 
have, however, received a successful s t a r t  as a r e s u l t  o f  t he  
%eedtl funds made poss ib le  through t h i s  year's g ran t .  

i 
'. 
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APPENDIX A 

S e m i  nar-. Speakers 

D r .  Harold A. Scherage Cornel 1 Univ. 

D r .  Joseph Bunnett Brown Univ. 

. D r .  Konrad Bloch (Nobel Laureate) Harvard Univ. 

D r .  Torvard Laurent Upsala Co l l .  

D r .  E. A .  Mason Univ, o f  Md. 

D r .  Andrew St re l tw ieser  

D r .  Antonio Carrel1 
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